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(54) RESIN ETCHING LIQUID AND ETCHING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an etching liquid which 
enables etching of a polyimide resin which is difficult for etching 
with a conventional etching liquid and to obtain an etching method 
suitable for various states of resins, especially for etching of a 
polyimide film. 

SOLUTION: An etching liquid essentially comprising oxyalkylamine 
and alkali metal compd., and if necessary, with addition of either or 
both of urea and org. polar solvent is used. This etching liquid is 
preferentially used for etching of a polyimide resin which is obtd. by 
polymn. condensation of biphenyltetracarboxylic acid dianhydride 
and diaminobenzene and which is considered difficult for etching 
with a conventional etching liquid. A polyimide film of this resin is 
preferably dipped in the etching liquid and etched while irradiating 
ultrasonic waves. 
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A. Relevance of the above-identified Document 

This document has relevance to Claims 11 to 18 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 

[0016] 

[MEANS TO SOLVE THE PROBLEMS] 

Thus, one of the resin etching liquids of the present 
invention is, as recited in Claim 1, characterized by containing at 
least an oxylalkyl amine and an alkali metal compound. 

[0017] 

Moreover, another one of the resin etching liquids of the 
present invention is, as recited in Claim 2, characterized by 
containing urine, in addition to the oxylalkyl amine and the alkali 
metal compound. 

[0018] 

Furthermore, another one of the resin etching liquids of the 
present invention is, as recited in Claim 3, characterized by 
containing an organic polar solvent in addition to the oxylalkyl 
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amine and the alkali metal compound. 
[0019] 

Moreover, another one of the resin etching liquids of the 
present invention is, as set forth in Claim 1, 2 or 3, as recited in 
Claim 4, characterized in that the oxylalkyl amine is one of a 
primary amine and a secondary amine, or a combination thereof. 

[0020] 

Furthermore, another one of the resin etching liquids of the 
present invention is, as set forth in Claim 4, as set forth in Claim 5, 
characterized in that the primary amine is ethanol amine, propanol 
amine, butanol amine, or N(P-aminoethyl) ethanol amine; and the 
secondary amine is diethanol amine, dipropanol amine, N- methyl 
ethanol amine or N-ethyl ethanol amine. 

[0021] 

Moreover, another one of the resin etching liquid of the 
present invention, as set forth in Claim 1, 2, 3, 4, or 5, as recited in 
Claim 6, characterized in that the alkali metal compound is one of 
potassium hydroxide, sodium hydroxide, and lithium hydroxide, or 
a combination of thereof. 

[0022] 

Moreover, one of etching methods of the present invention is, 
as recited in Claim 7, characterized by etching a polyimide film by 
using the resin etching liquid as set forth in Claim 1, 2, 3, 4, 5, or 6, 
the polyimide film having surfaces, on one of or both of which a 
resist pattern is formed. 
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[0025] 

[EMBODIMENTS] 

A resin etching liquid of the present invention contains an 
oxylalkyl amine and an alkali metal compound, at least. The 
oxylalkyl amine is one of a primary amine and a secondary amine 
that are water-soluble and have an amino group and a alcoholic 
hydroxide group in one molecule. 

[0026] 

Note that the primary amine may be (a) ethanol amine, (b) 
propanol amine such as n-propanol amine and isopropanol amine, 
(c) butanol amine such as n-butanol amine and 2-amino-l-butanol, 
or (d) N(P-aminoethyl) ethanol amine. 

[0027] 

Those are preferable because those realizes an economical 
etching speed and prevents deformation of an etching hole. Such an 
etching hole may be in any shape, such as a circular shape, a 
rectangular shape, and the like. 

[0028] 

The secondary amine may be diethanol amine, dipropanol 
amine, N-methyl ethanol amine or N-ethyl ethanol amine. Those are 
preferably used because those have good etching property with 
respect to pyromellitic acid type polyimide resin such as cap ton and 
the like, even though those have poor etching property with respect 
to a polyimide rein that is an excellent chemical resistance, such as 
Yu-pi rex S and the like. 
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[0029] 

As described above, the primary or secondary amine is used, 
but a tertiary amine containing an alcoholic hydroxide, such as 
triethanol amine, tripropanol amine, and the like, is not used. This 
is because the tertiary amine is not preferable because the tertiary 
amine cannot attain an economical etching speed and possibly 
swells the polyimide and causes a minute crack. 

[0030] 

Note that it is only required that concentration of the 
oxylalkyl amine is in a range of 4% to 70%, preferably in a range of 
5% to 40%, with respect to an etching composition aqueous solution. 
An excessively low concentration of the oxylalkyl amine results in a 
slow etching speed, whereas a concentration of the oxylalkyl amine 
of 70% or more results in a low concentration of alkali metal-water 
compound that is another essential component, thereby resulting in 
a slow etching speed. Thus, an excessively low concentration and 
the concentration of 70% or more of the oxylalkyl amine are not 
preferable. 

[0031] 

In addition, potassium hydroxide is most preferable as the 
alkali metal-water compound, for attaining the economical etching 
speed. However, others, for example, sodium hydroxide and lithium 
hydroxide, may be used. Those may be used solely or in 
combination. 

[0032] 
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Moreover, as to the concentration thereof, a solution of 5% to 
saturation solution at a usage temperature is used. However, an 
excessively low concentration results in the slow etching speed and 
increase possibility of deformation (conditions in which 
predetermined shape or size is not attained) of the etching hole. 
Whereas, too high concentration possibly causes clogging of a tube 
when a temperature is low. Thus, such an excessively low 
concentration and high concentration are not preferable. Therefore, 
a concentration approximately in a range of 10% to 48% is 
preferable. Generally speaking, a concentration in a range of 20% to 
45% is most preferable, for attaining an economical etching speed 
and prevention of the deformation of the etching hole. 

[0033] 

Note that an appropriate temperature should be selected for 
an etching temperature in accordance with a kind of polyimide to be 
etched. Generally, the etching temperature is in a range from 20°C 
to a boiling point in a phase to use. However, it is preferable that 
the etching temperature is in a range of 30°C to 90°C. 
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[00 57] [HffeH6 ] ■■■=#3BE{tqs|feC4rtt3R^ 
X 7 fl-7k7?X (*ffl<0"f J-^VttS^Jl? 1 2 
5 5^o>-tf0^Th>V«0MM^^tC. 18S^o>-cO 

£ 2 0 0 5 ? a ^SPraT'ffi?iJ L*: W * - V &B 
f&Lti. <KWC, ^km-^Sr^*cox-yf-y^-C'IS 

[00 58] y*x^y-^75y50%, 

zmmztttfb 6 o°c-c5^ravf«LTx-y^>^t 
tzt^h. m^f-ytmt^&xmtBttco&iif&x. 
y iSttT&^y+yynniitf'&^tiK. 

[00 59] [HMM7] •■•^'x^y -,1/7* 

mm6 tm-^i^X'^'vi-y^fr-otztz^. 

[00 60] [HitM8] -x?y-;U7Sy5 0%, 

*BKfc a 9^25 2 5%^wsx7f y ^ 
as&fflw ^^jsti^{ix7tx-yf-y^«^ffl 

Jfl V ^ & CO ) & S 0 *CT 2 0 #Pa]x >y f - >^ L-5t CI 

-r&x «y ^y?m.mufi'&t>ixrz. 

[0061] mmm9] -x.? J -iVT^-y 5 0%^ 



AGMt* 0 *A 2 5%Atf*2 5 «*>Wil7fy/' 

6 t ^frT-f^^cOffiex 7ft-7V7?^7 
^;^H 7 M. 8 O-CT-S^x.y^y^'&^o/ih 
•15, ^4£cO&#&x-yi;£3f 
tSX7 f- v^"Sii7L*nt ^ixfc . 
[006 2] [SUfcflll 0] -X^y— ^7 5^3 0 
%. *K-ffc# 'J 1 7%. N-^f/l-eaU HV1 6 
%. S*2 0%fcJ:r/7kl 7%A>^4x 9 fyy*Mi 
7 0 WSaflBxvf-^fcfrofci bWW^k 

mi. mmm9 tm-m^x'^-y^yy^n^K &ttt 
[006 3] immmi 1 ] •••x^y-^rs>3 6 

% , £X 2 4 % . yKffi lt# 'J 2 0 %S.t^?K 2 0 % A» 
<b«4x.yf->'^aES:fflv\ 7 0Trt"6£-3 0#X7f 

yf-^fctrVK m^B^x. v*f-y7vm&%%> 

ZttfXZfz. 
[0064 ] 
[JrbKfylJ] 

m v i t Whcr&mi . »£M 4 1 H-*tttx -y f- 

y ^ l^c . 20 ^BBMia-r h iHMtsKy s v?4 
ivj*wtxmm&%t£.L , ^y-f s H7>f^t>x7fy 

[0065]^> x y^-yy&fffiZ 4 ^-^Siffi Lfc t 

i.fc5L*>*»i5^-r. ^y-f s H7>f/i'Atix7fy/§ 

fb^-yrTx-yf-v-^lfofc*^ ft»^x-y^-y^Kil 
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[00 6 6] [ifc«W2 ] • 3 — 101228^ 

nmnmrnm s \,za^x%m^ixx^h x -y^yym.. 

■ftaio-h . b H7y> l *m>A/*mci] 'J "7 A= 1 0 

0/18. 7 £fflt\ IWI^fy/KI 

[0 0 6 7] [J£l80i3] -#^5 — 202206# 
^»<03W6«4tcl2a3n-Ct^Xvf-v^. -T^rij 
*>. 'J >7A4 0%7kfg?ffi^7 Ovoll b 

H 9 1 ?Kft W8 vol%, x-f-W y iST 5 V 2 0 
%*?g?W2 2 v o 1 %, y'^^-/UT 5 1 2 v o 

1%. N, N-;^<f-/V;fc/VA7*$ F#*l 2 vo 1 %cO 

x^f^/asfflv^T. mt&m2X'fti$.<o. msmmiz 

•v + y?£tf'>t:t>\ mmt#V4 5 K:M/VA|g05§iJ 
»W8*L*tU 5 J=tf!M 5 K;M;UA£?l£IWJfc 

[0068] [H3RM4] •••yX^y-;l'7S^i 
A3: 8 O'Ctx -y f-y^frofe. x -y J->rmffl 3 0 

fc. -cLT, 4 5#giiU A'jfcSMlijWSfcatfrUt 
#\ *K»M 5 H7^;l^Acox y^->-j7-{i+^-T^< , IS 

[0069] 



•y bf^m*Xmt9r&miST$>'ker>mm-&l l zJ: Dt# 
htl&AW -f 5 KWIWi&itoOi i: . b'7 x x;Ut- h 7 

nhc\bifix^htmz^mmm<r>m^n. mz. at 

LM 5 K "7 -f /UACOX -y f-y^fcHfjgfcx ••/ f-> ^jfe 
[0070] Suit . x > y f-yr'lzm L . egJWSrx y 

+yym.m.tf%tih t mzx. ~, + y^ncommix ( 
^mtmfex'^ wm&h z t ) &m±-t& z t & 

x 7 f>yTl<0f- /'{—Sri 0— 

< -r s i fc a t mzz<r>mm ( ) 
[007 i ] X'/f-y/cigL, fli<«v^ 

[Hffi^m^rira] 

[01 ] fi J &afc*x.y-f-y^TB«*7irrElT'*»S. 
[H2] *BEfl:*>j'7A&t/x^y-;uT5y<7>iftKk 

[flF#^BJ] 
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